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(57) Abstract 

A method and apparatus for converting picture information. A lime code is processed by generating information on whether or not 
a localion is proper to edition when converting picture information of a prcdctcnnincd system into picture information of another system, 
and writing the infonnation to lime code data accompanied with the picture information of another system. The picture infomiaiion is 
converted from a first system to a second. An infonnation reading apparatus reads infomiation about sequential distribution of each frame 
for generating a field picture in a process of converting picture information of a first system into picture infonnation of a second system 
whose frame number unit is different from that of the firsl system by sequentially distributing each frame inside of a predetemmed frame 
number unit of the picture infonnation at plural patterns for generating a field picture. A derived frame removing apparatus remove a 
derived frame from picture infonnation of a second system. Picture information is transmitted after converting picture infonnaiion of a first 
system into picture infonnation of a second system. A procedure for converting picture information of a first system into picture mfonnalion 
of a second system is recorded on a recording medium. 
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PICTURE INFORMATION CONVERTING METHOD AND APPARATUS 

KArTCGHOL-KD OF THE TNrVFKnTTON 
1. FIELD OFTHE INVENTION 

The prescDi invention relates to a method and an apjianiais for processing a time code used for an 
editing operation in converting picture infonnation of a predctennihsd system mto that of another 
system. Further, the present invention relaxes to an apparatus for convening picture infonxaiion such 
as a pull-down convener \vhich is arranged to conven the picture information imaged on a. cinema 
film into the picture information of an NTSC system, for example, an apparatus for scanning 
sequence informanon given when pulling down the picture information, an apparatuis for removing a 
mixed ftame which is arranged to remove the derived frame of NTSC system picture information 
generated from diEcerent kinds of picture information on tiie cinema Sim, a method for transmittbg 
picture information wMch is arranged to transmit the pull-down convened picture information, and a 
recording medium which records a program for executing the puII-do\^7) conversion through the 
software. 

2. BACKGROUND 

For broadcasting or producing a video software package of picture information imaged on a 
cinema film that is originally planned to be released to the public in a theater, the picture infonnation 
is frequently converted into a standard video signal of an NTSC (National Television System 
Comnuttee) system or PAL (Phase Alternating by Line) system. 

For this purpose, there has been considered a system arranged to use a tclccine apparatus 
served as a pioure scaiuiing devices which is illustrated in Fig.l. As an example, the description wiJJ 
be oriented to the conversion of the picture infomiation captured on the cinema film into a video 
signal of the NTSC system. 

Normally, the cinema fihn 1 is imaged a: a rate of 24 friuncs per second. To obtain a video 
signal of the NTSC system, that is. a video signal having 525 scan lines / field frequency of 59.94 Hi, 
the tclccine apparatus 2 operates to reproduce ilic picuirc im'ormaticn imaged on the cinema film 1 at 
a rate of 24 names per second (precisely, 24 / l.OOi = 23.97602398), which is the same as the 
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imagiflg speed. Then, a field frequency converting unit 3 operates to perform the so-called 3 : 2 puU* 
down process. 

As shown in Fig.2, the so-called 3 : 2 pull-down process is a process that is executed to do 
interlaced scanning for the cinema film for converting an even field (£) of the fihn into an even field 

5 (E) of the video signal and for the cinema film for converting an odd field (O) of the film into an odd 
field (O) of the video signal. One fi^ame of the cinema film is composed of two of the same fields with 
no time lag. Hence, the field frequency convert'mg unit 3 operates to output the video signal of the 
NTSC system v^thout any unfavorable time lag. Four firames on the input side are converted into one 
frame on the ciitput side. No unfavorable condition takes place in the field order inside of the frame. 

10 Hence, no watcher feels the reproduced picture unnatural. 

In order to reproduce as a frame still ihe video signal of the NTSC system obtaiiied as 
mentioned above, the motion of the reproduced picture is often made unfavorable, because the picture 
of a field of the same frame of the video signal is different from the picture of its adjacent field of the 
same frame unless a reproducing start point is properly selected. 

15 In Fig.2. setting a reproducing start point to 02 frame (F) of the video signal, the 02 frame is 

produced from the fields of 0 1 fiame and 02 frame, between which fields a time lag exists. As a 
result, a watcher feels the motion of the reproduced picture uiuiaturat. 

Further, setting a reproducing start point to the 03 frame (F) of the video signal, the 03 frame is 
produced from the fields of 02 frame and 03 frame, between v\4)ich fields a time lag exists. As a 

20 result, a watcher feels the motion of the reproduced picture uiuiatural as well. 

That is, in Fig.2, the 02 fi^ime or the 03 frame of the video signal is composed of two fields, 
which are produced from the dififerent film frames from each other. In the picture with large motion, 
as a difierence between two fields is made larger, thcf image reproduced from the video signal firames 
is made more vague and thereby lower in quality. 

25 Hence^ the direct frame such as OOF, OIF, 04F of the video signal, which is composed of the 

same film frame, may be set as a reproducing point. However, conventionally, if an operator wants to 
know the information about the 3 : 2 pull-down process, in particular, if the subject frame is a direct 
fi^ime or a derived frame of 02 frame or 03 frame of tlie video sigruJ, the operator has no other meatts 
except Slopping the film and watching a still picture for judgement. This places a large burden on the 

30 operator. 

Further, in case that the reproducing macliine provided in the editing system executes the 3 : 2 
pull-down process, the operator has to determine if tlic editing point is the derived frame or the direct 
frame. It means that the operator has no other mcajis except stopping the film and watching a still 
picture for judgement as well. 
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When being inputted with the video signal for working a picture through the use of a 
computer, it is necessaiy to remove the derived, frame from the film, because the computer processes 
only the direct frame. Also in this case, the process is executed for determining if the subject frame 
is a derived one or a direct one based on a difference between two ^elds composing one picture. 
5 This process therefore makes the video input unit complicated and costly. 

<;TIMMARYn FTHFThJVFNTTON 

The present invention is made for overcoming the foregoing shortcoming. It is an object of 

the present inveocion to provide a time code processing method and apparatus for generating a time 

code for automatically determining a proper start point to the edition. 
10 Further, the present invention is made for overcoming the foregoing shortcoming. It is an 

object of the present invention to provide a picture information converting apparatus which is 

arranged to automatically add to picture information pull-down sequence information about an 

arranging sequence of a field picture for ilie purpose of simplifying the operator's editing. operation. 
Moreover, the present invention is made for overcoming tlie foregoing shortcoming. It is an 
15 object of the present invention to provide an information scanning appziraius which is arranged to 

automaucally scan the pull-down sequence information for the purpose of simplifying the. operator's 

editing operation. 

The present invention is also made for overcoming the foregoing shortcoming. It is an object 
of the present invention to provide a derived frame removing apparatus which is arranged to 
20 automatically remove the derived frame for the purpose of the operator's editing operation and 

reducing the cost of the video input device without wasting a volume of a recording medium. 

The present invention is also made for overcoming the foregoing shoncoming. It is an objea 
of the present invention to provide a picture information transmitting method which is arranged to 
automatically add the puU-doi^'n sequence information to the picture information when transmitting the 
25 picture information for the purpose of simplifying the operator's operation after receiving Uie picture 

information. 

The present invention is also made for overcoming tlie foregoing shoncoming. It is an objeci of 
the present invention to provide a recording medium which records as a program a sequence of 
automatically adding tlie pull-down sequence infonnation to the piaure informaiion for the purpose of 
30 simplifying the operator's operation. 

According to an aspect of the invention, a lime code processing metliod takes the steps of 
generating informaiion if a location is suitable to Uic edition when converting picture information of a 
predetennined system into picture infonnation of a different system and writing the generated information 
to the time code data accompanied with the picture information of the different system. Hence, lliis method 
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enaWes to generate U»e time code for aotonuitically deleniunihg a suitable start point to the edition. 

According to another aspea of Uie invention, a time code processing apparatus includes means for 
generating editing location information and lime code generating means for vrHting the editing location 
infonnation to time code data accompanied with the picture infonnatioa of another sySiem. Hence, the 
apparatus enables to generate the time code for automatically determining a suiublc sian point to the 
edition. 

According to anoUier aspect of Uie invention, a picture informauon oonvening apparatus includes 
convening means for converting picture infomiation of a first system into pitturc information of a 
second system by sequentially distributing each frame of a predetermined number of frames 
contained in the picture infom»ation at plural patterns for generating a field picture, and writing 
means for voting information about sequential distribution of each frame for generating the field 
picture in an auxiliary recording area of the picture information of the second system sent from the 
converting means, and controlling means for controlling the convening means and the wriung 
means. 

The conUoUmg means operates to derive the information about sequential distribution of each 
frame for generating the field picture through an operation and supply the information to the 
converting means and the writing means. Hence, the writing means enables to write the infomuuon 
about sequenUal distribution of each frame for generating the field picture in the auxiliary recording 
ansa of the picture information of tlie second system. 

TT,e converting means operates to derive the infonnation about sequenual distribution of each 
ftan,e for generating the field picture through an operation. The controlling meam may operate to 
scan the information about sequential distribution of each frame for generatmg the field picture from 
the convening means and then supply the information to the writing means. 

In any case, the convertrng means performs the 3 : 2 pull-down pn>cess or 3 . 2 3 : 2 : 2 
pull-down process, for example, based on the information about sequential distribution of each 
frame for generating the field picture for converting the picture infomution of the first system into 

that of the second system. 

Further, the control means operates to supply to the writing means the infomuition for 
indicating a derived frame of the picture infbmuition of the second system whose field picture is 
composed of two different fiames of U»e first system piaure infom«tion as the information about 
sequential distribution of each frame for generating the field picture. The editutg process through 
the use of the second system picture infomuition determines the information for indicating the 

derived frame as an improper firamc. 

Hence, smce an editing operator can visually recognize a character generated by a character 
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gcncnuiog means according to the information for indicating a derived frame, the operator's editing 
operation is made simpler. 

Further, the character generating means may generate a character corresponding to the 
information about two or three sequential distributions of each frame of the first system picture 
information as the information about sequential distribution of each frame for generating the field 
picture. 

According to an aspect of the invention, an information reading apparatus includes separating 
means for separating the information about sequential distribution of each frame for generating the 
field picture from the second system picture information and sensing means for sensing the 
information about sequential distribution of each frame for generating the flcld picture separated from the 
scparatiug means. 

The infonnation about sequential disiribuiion of each fnuuc for generating tlie field picture indicates 
a derived frame coiitained in the second system picture ir\forn\ation. the field picture of tlie derived frame 
composed of nvo different frames of (he first system picture information. 

Tlie editing process Uirough tlie use of tlte second system picture ixvfbrmation determines the 
information for indicating tlie derived frame as an improper frame to lite edition. 

Hence, since an editing operator can visiuiUy recognize tlte clmracter generated by die character 
generating means according to the information for indicating the derived framc» the operator's editing 
operation is made simpler. 

According to an aspea of the inventiott. a derived fnnne removing apparatus includes separating 
meaits for separating infonnation for indicating the derived firame from the second system piaure 
information, sensing means for sensing the information for indicating the derived frame separated by the 
separating means, and removing tneans for removing the derived frame fnyin tlse second picture 
information based on the information for indicating the location of the derived frame deteaed by the 
detecting means. 

The editing process tltrough the use of tlic second system picture information determines the 
inTormntion for indicating the derived frame, contained in tlic second system piaure information, as an 
improper frame to the edition. Hence, tlte removal of tlie derived frame ihrougli tlie removing means 
makes tlie operator's editing operation simpler uitliout wasting the volume of the recording meditxm. 

According to an aspect of the uivciuion. the picture information transmitting method includes the 
steps of converting the first system picture infonnation into a second system picture informaiion whose unit 
of frame number is different from that of Uk first system picture infonnation by sequentially distributing 
each frame at a imit of a predetermined number of frames, writing tlic infonnation about sequential 
distribution of each frame for generating tlie field picnire in the auxiliary recording area of the second 
system picttire information, aitd transmitting tlte second system picture information. 

The tnformauon about sequential distribution of each frame for generating the field picture is the 
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infomiaUon for indicating Uic derived frBinc coriiained in the second system picture information, ihe field 
picmrc of tlic derived frame composed of two different frames of Uie first system picture utformation. Tiic 
editing prtwess through the use of the second system picuire information determines tlie information for 
indicating the derived frame as an improper frame to the edition. 

Hence, since an operator visually can recognize the character generated by the cltaracter . generating 
means according to the information for indicating tlie derived firamc after receiving the seoond picture 
infonnadon containing the ir^formation for indicating llie derived frame. Uic editing operation is made 
simpler. 

According to an aspect of ilie invention* a recording medium records a procedure having a 
convening process of converting the first system picmre information into t]>c second system picture 
information whose unit of a frame number is different froni that of Uie first system picture information by 
sequentially distributing each frame within a unit of a prcdeicnnined number of fraihcs of the picmre 
information at plural panerns and writing means for writing the information aboin sequeutial disuibuUpn 
of each frame for generating the field picture in the auxiliary recording area of the second system picmre 
information from the conveninjg means. 

The informaiion about sequential distribution of each frame for generating the field picture is the 
infonnaiion for indicaiing Uic derived frame contained in the second system picture information, the field 
picture of the derived frame composed of two different frames of Uie first system picture infoimatiou. The 
editing process through the use of the second sysicm picture itiformniioh determines Uic information for 
indicating tiic derived frame as an improper frame to the edition. 

Hence, since the editing operator can visually recognize the diaracter generated by ilic character 
generating means according to the information for indicating die derived frame, tlie operator can simply 
perfonn tltc proper editing operation. 

BRTFF DEf ^rnTPtlON OF JP^ HRAWTNGS 

Fig. I is a block diagram sliowing a system for convening picture informaiion imaged on a cinema 
film for convening the picture infoniuition into a standard video signal of an NTSC system; 

Fig.2 is an explanatory view showing a 3 : 2 pull-down process exeaued by a field frequency 
converter included in the system shown iii Fig. 1; 

Fig.3 is a block diagram sliowing an arrangement of a system for editing picture infonnation 
according to a first embodiment of the present invention; 

Fig.4 is a block diagram showing an adapter tliat is a component of the system for editing picmre 

information; 

Fig.5 is a view showing a formal of an LTC ucaicd by the adapter: 

Fig.6 is a view showing a format of a VTTC treated by Uic adapter, 

Fig.7 is a block diagram showing a time code reader thnt is a component of the adapter 

Fig.8 is a block diagram showing a CPU Uiai is a component of Oic adapter. 
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Fis.9 is a block diagnun showing a concrete anangemenl qf a system convener thai i$ a component 
of the adapter. 

. . ' 'j, 

Fig.lO is an ©qplEMioiy view -sho^^ ppcmiion of a ..field frequency convening unjl that is a 
component of the system convener 

Fig. 1 i is a block diagram showing another concrete arrangement of the system convener that is a 
oomponeiit of the adapter, 

Fig.l2 is an explanatory view showing an operaiion of a field frequeiicy convening unit that is a 
component of another concrete arrangement of the system coiivencr, 

Fig.l3 is a block diagram showing a lime code generator. Uiat is a component of the adapter. 

Fig. 14 is a block diagram showing a video and an audio processing systems of a D-I video player 
to be used in a modify digitaJ video tape player composing the system for editing picture information; 

Fig. 1 3 is n block diagram showing a servo system of a D-l video player to be used in a modi^^ 
digital video tape player composing tlte systan for editing picture inforitiation; 

Fig-16 is a.block diagram showing a PLL circuit that is a component of the servo system; 

Fig. 17 is a block diagram showing a video and an audio processing systems of a D-i video 
recorder to be used in a modify dipuJ video tape recorder composing the system for editing tlic piaure 
information; 

Fig. 18 is a block diagram showing a transfonned arrangement of ilic system for editing picture 
information accordiiig to the first einbodiment of Uie inxxntion; 

Fig. 19 is a block diagram showing an arrangement of a system for editing picture information 
according to a second embodiment of tlte inxxntjon; 

Fig.20 is an explanatory view showing a concrete example of ilie pull-down sequence information; 

Fig.2i is a block diagram sliowing a detailed arrangement of a pull-down convener that is a 
component of the system for editing picture information shown in Fig. 19; 

Fig.22 is an explanatory view shovking the 3 : 2 pull-down process: 

Fig.23 is a view showing a display example on a monitor for displaying picture -data having a 
character 'D" added Uiereu>« the character generated by puJl^owTi sequaicc irxformation; 

Fig.24 is a block diagram showing a detailed arrangement of a derived frame reader that is a 
component of the system for editing picture information shown in Fig. 19; 

Fig.25 is a block diagram showing a detailed arrangement of a derived frame rcanoving appanmis 
that is a component of the system for editing picture information shown in Fig. 19; 

Fig.26 is a block diagram showing a transformed anrangemeni of tlie system for editing picmrc 
information shown in Fig. 1 9; 

Fig.27 is an cxplanatoiy view showing a 3 : 2 : 3 : 2 : 2 puJI-down process; and 

Fig.2SA through 28F arc collectively referred to as and show an example of information about 
sequential distribution of each frame for generating llie field piaure. 
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pP fff^^^^N QF THF PREFERRra> EMBODIMENTS 

Later, the descripticn wiU be oriented lo tlie cinbodimcnts of a method and an apparatus for 
processing a time code: a picture infonnation converting apparatus, ah infonnation reading apparatus, and a 
derived frame removing apparatus. 

At first, the cmbodimeot bf tlie method and the apiiarjfttus for processing a time code will be 
dcscribcdwithittocnce toFies.3 to 18. This is a first cmbodintenL 

The first embodiment of the invention concerns with a picture infonnation editing system 5 as shown 
in Fig.3 tliat is executed to edit the converted picture information with a converted lime code obtained by the 
method and the apparatus for processing a time code. 

The picture infonnation editing system 5 is arranged to edit a video signaJ of an NTSC system 
having 525 scan lines / field frequency of 59.94 Hz (called an NTSC system video signal of 525 / 59.94 or 
another figure). Tlte NTSC ^stem video signal is produced by convening the picture infonnation imaged 
on a cinema film at a rate of 25 frames per second into a video sigiuil liax-ing 625 scan lines / field frequency 
of 50 Hz ihnjugli the efTccl of a letccinc npparams and llien convening iJ\e video signal imo die NTSC 
^tem video signal of 525 / 59.94. 

Tlie editing system 5 includes a modified digital video tape player 6 for variably reproducing a video 
SignaJ of 625 / 50 recorded on a video tape, an adapter 7 for convening liu: variably reproduced video signal 
into a video signal of 525 / 59.94. mapping a ume code, writing a No-good marie indicaUng an imprc^w 
location to edition to time code data of an impropci- fiime to an editing point; and outpuning the time code 
data, a digital video tape recorder 8 for recording the NTSC system video signal of 525 / 59:94 and Oie time 
code with the mark liit thereon on a video tape cassette 9, and ait editor 10 for editing the video signal of 
525 / 59-94 with Utc time code recorded on the video tape cassette 9 by the digital video upc recorder S. 

The modified digital video tape player 6 may be a \ideo tape recorder of a D-1 fonnai (colled a D-1 
video tape recorder), for example. The D-1 video rape recorder for Uiis purpose needs a variable 
reproducing speed, the detail of which will be described below. 

The arrangement of U« adapter 7 will be described with reference to Fig.4. The adapter 1 includes a 
Vrrc reader 14 for reading a vcnical interval time code (colled VTTC) from Utc video signaJ sati from Utc 
inodiftr digital video tape player 6. a system convener 15 for convening a scan line number and a field 
frequency into the NTSC system video signal of 525 / 59 94 on the VITC and feeding field sequence 
infonuaUon used in convening the field frequency, a time code reader 16 for reading a longitudiital lime 
code (called LTC). a CPU 17 for generating convened time code daia of the NTSC system video signal 
based on the LTC data read by the lime code reader 16 and generating information about an improper 
editing location indicating an unproper location to an editing poini based on the field sequence information, 
a time code generator IS for writing a No-good mark indicating an improper editing location to a binary 
group wl\ich is user's bits of a convened ume code data format for generating the converted time code, and a 
control inlerlacc 19 for feeding reproducing speed information n% from Uic modified digital video tape 
recorder 6 to the CPU 17. 
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For editing picture iiifonration, it is essential to grasp the location of a video tape. For this purpose, 
a time code is used The rime code contains Uie LTC to be recorded lengthwise on the video tape and the 
VITC to be inserted into the venical interval. 

AS shown in Fig.5, the LTC is composed of 80 bits (00 to 79) containing the first to eighUi binary 
5 groups as time information and user's biu of 64 biis per frame and syjichronous word bits of 16 biu. Tlie 

lime information contains 24-hour systein code fonnat in which a time digit is 00 to 23 houis. a minute 
digit is 00 to 59 minutes and a second digit is 00 to 59 seconds. For the PAL system video signal, the frame 
value may have 25 numbers ranging from 00 lo 24 frames. For the NTSC system video sigiuiJ, the frnme 
value may have 30 frames ranging from 00 to 29 fiamcs. The modifying system is a self-clock type width 
JO modulation called as a bipliase mark, in which a clock inversion (transiiion) takes place at the start point for 

each bit period, when a bit value is " 1 a transition takes place in a center of a period, and when a bit value 
is ''O". no transition takes place in the center of the period. 

As shown in Fig. 6, Uie VITC is composed of 90 biis containing the LTC of 64 bits, four synchronous 
bits added to each group of eight biis. and a CRC code of eight bits. The transition takes place only when 
15 the change between Uie adjacent bit cells takes place such as " 1 " to "0" or "O" to " T'. In this case, the 

modifting system takes a binary signal format. No transition takes place when no change takes 
place between the adjacent bit cells. 

The system 5 for editing picture information according to ilic first embodiment may use a time 
code containing both of tlie LTC and VITC. Herein, the description will be oriented to the editing 
10 system arranged to use the LTC. 

The LTC added to the video signal of 625 / 50 fed from the modifier digital video tape player 
6 is supplied to a time code reader 18. The time code reader 16 operates to extract a clock signal 
from the LTC. The time code reader 16 operates to decode the LTC and output the time code data 
and the binary bit. 

25 The circuit arrangement of the time code reader 16 will be shown in Fig. 7. The LTC to which 

the biphase mark signal is added is supplied to a clock generator 23, a synchronous word shift 
register 24 and a data shift register 25 tlu-ough a buffer 22 from an input terminal 21. The clock 
generator 23 operates lo extract a clock signal from die biphase mark signal and supply the clock 
signal to the synchronous word shift register 24. die data shift register 25 and a counter 26. 

3^ The synchronous word shift register 24 operates to read the biphase mark signal on the liming 

on wtoch the clock from the clock generator 23 is input. Then, die register 24 enables a synchronous 
sensor 27 to sense the synchronous word bit having a synchronous ponion of 12 consecutive "I's". 
The synchronous sensor 27 operates to sense if two bits following the synchronous word bits are 
-00" or -01" and supply a read direction signal of FWD / REV to tlie data shift register 25. 

The data shift register 25 operates to read die biphase mark signal in response to the read 
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dircctioD signal from the synchronous sensor 27, 

The coimtcr 26 operates to couni eighty clocks generated by the clock generator 23 . When the 
counter 26 counts eight clocks, a comparator 28 operates to compare the cpimted clocks with the 
synchronous signal in light of the timing and then output a timing pulse for reading data if it 
determines the input data is a correct data group. At a time, the time code data of 64 or 32 bits is 
output from a buffer shift register 29. The time code data is supplied from the time code reader 16 to 
the CPU 17. 

The LTC is supplied as the time code to the CPU 17. The CPU 17 operates to generate the 
converted time code data on this LTC and supply it to the time code generator 18. The CPU 17 is 
also inputted with die field sequence information from the system converter 15. This field sequence 
information indicates how the picture fields are re-ordered when the system convener 15 converts the 
field frequency. The CPU 17 operates to generate information for indicating an improper location to 
die editing point with this field sequence tnfonnation. 

The circuit arrangement of the CPU 17 will be shown in Fig.8. The CPU 17 includes a total 
frame number converter 31 for converting the time code data sent from the time code reader 16 into a 
total frame number x, a total fiame number calculator 32 for calculating a total frame number y of the 
converted time code data for the time code data from the total frame number x, a converted time code 
data generator 33 for generating the converted time code data from the total frame number y, and an 
improper editing location infiormation generator 34 for generating information about an improper 
editing location from the field sequence information. 

The total frame number converter 31 operates to convert the time code data AhBmCsDF 
consisting of the read time (h) minute (m) second (s) frame (F) a total frame number x derived by the 
expression of (60A + B) x 60) -f C) x 25 + D. The total frame number calculator 32 operates to 
calculate the total frame number y from the total frame nunnbcr x based on the expression of Y / 30 -= 
X / 25 / (1 n / 100) , where n is reproducing speed information indicating how much the reproducing 
speed is varied as compared wdth the recording speed in the modify digital video tape player 6. The 
reproducing speed information is obtained through the effect of a control interface 19. For cxajnple, if 
the reproducing speed of the modify digital video tape player 6 is made equal to the recording speed, n 
is 0 (%). 

The convened time code data generator 33 operates to generate the converted time code data 
consisnng of a time-minuic-second frame from the total frame number y obtained by the foregoing 
expression. 

The improper editing location infomiation generator 34 operates to determine whether or not the 
system-converted piaiuc frame is composed of the diflcrenl frames on the source side based on the field 
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scquence informntion. If the fmine is composed of U)e differetu frames* that is. a time lag takes place between 
the frame, the improper editing location infonnation is generated. 

The improper editing location information is supplied to a time code generator 18 together with the 
converted time code data and then is written to the user^s bits of the time code of the improper frame to the 
5 edition. 

Later, the description will be oriented to a concrete operation of writing the improper editing location 
infonnation to the binary bit group if tlie reproducing speed information n is ahnost 0 % or -4 

At £rst. tlie descriptiofi will be oriented to how ilie modify digital video tape pbyer 6 performs the 0 
reproduction in which the reproducing speed infonnation q is ahnost 0 Va. Precisely, the 0. % reproduction is 
10 0.01 % reproduction with 625 scan Unes /field frequency of 49.95 Hz. 

As shown inFig.9, the system convener 15 includes a scan line number convener 35 for convening a 
scan line number of the video signal of 625 / 49.95 inio 525 scan lines and a field frcquenc>* convener 36 for 
convening a field fiequcncy of ilie video signal into 59.94 Hz. 

The scan line number convener 35 operates to interpolaic G25 scan lines into 525 scan Unes. Tlus 
15 converter 35 perfonns a vertical filtering operation about 625 scan lines from 576 active lines to 486 active 
lines, for deriving 525 scan lines. Tlie vcnical resolution appears in 625 scan lines is higher than that 
appearing in 525 scan lines. Hence, no lossof tJie venical lesohnion disappears in the re-sampling process, 
which results in enhancing the quality of the resulting picture. 

The field frequency convener 36 operates to conven ihc field frequency of 49.95 Hz mto 59.94 Hz by 
20 making the frequency of 49.95 Hz 6/5 time. This opcratioti is the so-called 3:2:3:2:2 puU-down process. 

Tlie so-called 3:2:3:2:2 pull-down process will he described with referenec to Fig. 10. The 
interlaced scan is executed for the video signal having a field frequency of 49.95 Hz so tliat an even field (£) 
on an input side 36a is convened into an even field (E) on an output side 36b and an odd field (O) on the 
input side 36a is convened into an odd field (O) on the output side 3Gb. The video signal on the input side 
25 36a has no time lag within the same frequency. Hence, the video signal converted to the signal on tlie input 
side 36a is not imfavorable on time. Five ftames on the input side are converted into one frame on the output 
side. However, since no tmfavoiable condition takes plncc in the field sequence inside of the frajnc« a watcher 
does not feel the motion of the picture unnatural. 

The infonnation <ibout the conversion of the sequence of the pictiux fields is supplied as field sequence 
30 information to the CPU 17. Tliis field sequence infonnation is used for generating the conversion time code 
data and tlie improper editing location information by the CPU 17. 

The convened time code data is composed of an iteration of loops each completed at least witliin a 
period shown in Fig. 10. In this case, the inapping to the five frames of 625 / 49.95 and the six frames of 525 / 
59.94 makes it possible to constantly and uniquely define the convened time code on the target side against 
35 the time code on the source side. Hence, the time code on the source side is made equal to the time code on 
the target side second by second. 

The improper editing location is indicnied as a No-good mark to a 02 frame on the side of 525 / 59.94 
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composcd of the 01 and the 02 frames bri the side of 625 / 49.95. These frames with the No-good mark 
indicated thereto are coiuidered as improper frames an 

^ Next, the descnptioii will be oriented to the -4 % reproduction of the nibdiiy digital yideo tnpe player 6 
if the reprbdiicing speed iiiformation n is ^ In the •A % reproduction, the video sigiial recorded at aerate of 
25 frames per second is reproduced at a raie of 25 irames per second. That the video signal recorded with 
62i5 / 50 is reiproduced wilh 625 / 48 (flcnially. 47.95). 

In this case, as shown in Fig. 11, 'the ^tem converter 15 includes a scan line converter 38 for 
converting the scan line number of the video signal of 625 / 47.95 into 525' and a field frequency com^rter 39 
for ranveriing the field frequency of the video signal into ^5^^ 

The scan line converter 38 operaics to interpolate 625 scan tines into 525 lines. Tlie scan line- 
convener performs a vertical filtering operation about 62!S sc<in lines for convening 576 active lines into 486 
active hoes. As a result, tlie convener 38 produces 525 scan lines. The vertical resolution appearing in the 
case of 625 scan lines is higher than tlial in the case of 525 scan lines. In ihe re-sampling process, therefore, 
no loss takes place in the vcnical resolulion, wliich inay result in offering the high quality of ilic picture. 

In order to convert tlie field frequency of 47.95 Hz into 59.95 Hz by making it 5/4 time, the field 
iirequfenc>' converter 39 performs the so-called 3 : 2 pull-down process. 

Tlic so-called 3 : 2 jpuU*down process will be described with reference to Fig. 12. The interlaced scan is 
executed for the video signal of the field frequency of 47.95 Hz so tliat an even field (E) on an input side 39a 
is convened into an even field (E) on an output side 39b and an odd field (O) on the input side 39a is 
convened into an odd field (O) on tlie output side 39b. The video signal on the input side 39a lias no lime lag 
wiiliin tlie same frame. Hence« the video signal convened into the signal on the output side 30b docs not luive 
any unfavoiable condition on time: Four frames on ihc input side 4 are convened into one frame on the 
output side. However* since no un£avorablc condition takes place in the field sequence inside of the frame, a 
watcher does not feel tlie motion of ilie picture unnatural. 

The information about tlie conversion of tlie picture sequence on n field unit is supplied as field 
sequence iiiformation from the field frequency convener 39 to the CPU 17. This sequence information is used 
in the CPU 17 for generating the convened time code data nnd the improper editing location infonnation. 

In this case, a loop in wltich the head of a frame coincides witli the head of another frame is executed 
repetitively for four fiames of tlie video signM of 625 / 47.93 and five frames of tlie video signal of 525 / 
59.94. In case that the nonnal advance niles are kept, the slip of one frame per second takes place in the 
convened time code. 

Hence, a value of n = -4 is represented in the foregoing operation cTcpresston executed by the total 
frame number calctilator 32 provided in the CPU 17. That is, after a value of y is calculated from the 
expression of y / 30 = x / 25 / (1 -^ (-4) / 100), iJie CPU 17 enables the convened time code d^ta generator 33 
to gejieratc the converted time code data. 

That is. since the CPU 10 performs the absol\itc mapping funaion, Oic time code can be uniquely 
defined even if the modify digital video tnpe player 6 performs the reproduction of n (- -4)% variable speed. 
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Tlic improper cdiiing locsilion iitfonnation is indicated as a Np-gopd mark to Uic 02 fmmc on tlie side 
of 525 / 59.94 composed of the 01 and the 02 frames on the side of 625 / 47.95 and the 03 on Uie side of 
525 / 59.94 composed of Uic 02 and Uie 03 frames on the side of 625 / 47.95. Tlicse frames with the No-good 
mark indicated thereto arc recognized as improper frames to tl« edition and are distinguished from the other 
fnunes. 

The time code generator 18. receives tbe converted time code data and the improper editing location 
informaUon and supplies Uie convened time code, wliich has a function of distinguisliing the improper frames 
to the edition from tl\e other frames. 

The circuii diagram of the lime code generator 18 will be shown in Fig.l3. The clock pulses generated 
in a clock generator 41 on an external synchronous or an inicimnl reference signals sire supplied to a 
serializing counter 42 and a lime code counter 43. The time code counter 43 receives the converted time code 
data from the CPU 17. 

Then, the time code counter 43 realizes iIk new locniion of tlie converted time code for Uic NTSC 
system video signal. The ume code for the NTSC system is supplied to the serializing circuit 44. The 
serializing circuit 44 receives the user's bits from a binary bit buffer 45 and the synchronous signals from a 
synchronous word generator 46. 

The binary bit buflfcr 45 receives the improper editing location information. Then, the improper 
editing location information specified as the user's bits by ilie binaiy bit buffer 45 is written in the binary 
group of the format shown in Fig,5 througli the effea of tlie serializing circuit 44. 

Then, the serializing circuit 44 operates to output tlic convened time code luiving the improper editing 
location information written therein to tlic binary group. 

Along the foregoing operation, the converted time code luiving the improper editing operation 
information written therein is supplied from tlie adapter 7 to the digiuil video upe recorder S. The system- 
convened video signal is supplied from the adapujr 7 to the digital video tape recorder 8. The digital video 
tape recorder 8 operates to record the system-convened video sigjxaJ and the sysicin-convencd time code on 
tl)e video tape cassette 9. 

The modify digital video tape player 6 used in the picture infonnation cdiung system I may be a D-l 
format video tape recorder as mentioned above. Tlic D-l video tape player is a video tape player normalized 
on the so-called 4:2:2 component coding system for CCER. Rec. 601. 

Tbe sdieraaiic arrangement of tlic video and audio processing system of the D-l video tape player will 
be shown inFig.l4. 

The digital signal recorded ou a magnetic lapc 50 of the video lapc cassette is reproduced with a 
reproducing head 51 and then is amplified by a rcproduaion sunplifier 52. The reproduced output of the 
reproduction amplifier 52 is supplied to a synchronicity / ID sensing circuit 53, 

The synchronicity / ID sensing circuii 53 operates to sense a synchronous sigiuil and an ID from the 
reproduced output, delimit the signal, and clarify a block number. 

A de*scrambiing circuit 54 operates to de-scramble tlu: reproduced output and supply tlie de-scraxnbled 
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reproduced signal lo an inner decoder 55. The inner decoder 55 executes an error correcuon widi inner codes 
added lo the reproduced signal and iben supplies the corrected signal lo a data separating circuil 56. 

The data separating circuit 57 operates to sejparaie ihc signal into a diptal video signal and an audio 
video sipial and supply die digital video signal to an intra-scclor de-shuDling circuit 57 and tlie digital audio 
signal 10 a de-shufiUng circuil 62. The intra-secior de-shuffling circuit 57 operates lo de-shufllc Uic digital 
video signal over sectors and ilicn supply component digiLil video signals Y. Cb and Cr to an outer decoder 
58. 

The outer decoder 58 operates lo supply the digital video signals Y. Cb and Cr whose errors are 
corrccicd with ihe outer codes lo a D/A convener 61 through an ihicr-scctor de-shuffling circuil 59 and a 
soum decoder 60. the D/A converter 61 operates to convert the digital video signals Y. Cb and Cr into 
analog component video signals Y, B-Y and R-Y aiid U«n output Uiose analog signals. 

On the other liand, the de-shuffling circuit 62 operates lo de-shuffle ilie digital audio signal separated 
by the data separaUng circuil 56. The de-shuffled digital audio signal is crTor-correcicd by Uie outer decoder 
63. Then, the error-corrected signal is supplied to a D/A convener 66 ihroogli a posi-proccssing circuil 64 
and an audio conceal circuil 65. The D/A convener 66 operates to convert Uie digital audio signal into an 
analog audio signal and ilicn output R- and L-chanjiel audio sigiwls as an example. 

Further, the modiiFy digital video tape player 6 provides a servo system arranged as shown in Fig. 15 
and operates to reproduce the video signal of 625 / 50 recorded on the magnciic tape 50 of the video tape 
cassette witli the field frequency of 47.95 Hz. 

A synchronous signal scparaung circuil 71 operates to cviraci a horizonial synchronous signal from 
the input reference signal ajid supply it to a phase locked loop (PLL) circuil 72. This PLL circuit 72 provides 
a voltage controlled oscillator (called VCO) whose LC is variable as mcnlioned below. The VCO enables lo 
vary a frequency of an oscillating clock by dunging a C value according to the reference signal. The PLL 
circuil 72 operates lo supply the clocks to a vertical synchronous (SYNC) generator 73. Tlie vertical 
synchronous signal generated by the VSYN generator 73 is supplied to a drum servo system 74 and a capstan 
servo system SO. 

Tlic drum servo system 74 includes a pliasc comparator 76 for comparing in a phase a dnim rotation 
pulse (PG) wih the vertical synchronous signal. The pluise comparator 76 supplies a phase control signal to 
an inverted input tcrmiiuil of an operation amplifier 77. The opcratioiwl amplifier 77 receives a speed control 
signal sensed by a speed sensor 79 from a frequency generating (FG) pulse sent from a drum motor 75 as wcU. 
The operated output of the operauonal amplifier 77 is amplified by a driving amplifier 78 and then is supplied 
to a drum motor 75. The amplified signal is used for correcting the number of rotations and the slippage of 

tlte rotation phase of tlie drum motor 75. 

The capstan servo system 80 also includes a pluisc comparator 82 for comparing in a phase a signal 
derived by dividing the reproduced control signal by a frequency divider 85 wiOi Ihe vertical synchronous 
signal. The phase comparator 82 supplies ihc phase coinrol signal lo an inverted input tcnninaJ of an 
operational ajnplificr 83. The operational amplifier 83 also receives a speed control signal sensed by a speed 
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sensor 86 from a frequency generacing (FG) pulse Jroni a capstan nioior 81. The operated output of the 
operalionai amplifier 73 is amplified by a drive amplifier 84 and then is supplied to a capstan motor 81 . This 
signal is used for correcting tl)e number of rouuions and the slippage of tiie rotation phase of the capstan 
motor 81. 

5 The arrangement of the ?LL circuit 72 will be shown in Fig. 16. The PLL circuit 72 includes a phase 

^ comparator 91, a low-pass filter 92, a VCO 93/and a Crcquchcy divider 94. 

The pliase comparator 91 operates to compare in a pliasc a bor'obntal synchronous signal separately 
extracted by the synchronous signal separating circuit 7 1 wiili a clock derived by dividing ihe frequency of the 
output clock of tlie VCO at a predetennined dividing rate. 
10 The low-pass filter 92 operates to supply the output to the VCO 93. This VCO 93 enables to switch 

tlic generating ciock from 47.95 Hz lo 49.95 Hz, for e.>cample, by changing tlie C value. 

Hence, the modi^ digital video tape player 6 enables to reproduce the video signal of 625 / 49.95 from 
tlie video signal of 625 / 50. 

Further, tlie digital video tape recorder S may be a D*] video tape recorder. The schematic 
15 arrangement of tlie video and tlie audio processing system of tlie D-1 video tape recorder will be shown in 
Fig. 17. 

The component video signals Y. B-Y and R-Y are converted into the corresponding digital video 
signals Y, Cb.and Cr by the A/D convener 10 L These digital video signals Y. Cb and Cr arc supplied to a 
source coding circuit 102. 

20 The source coding circuit 102 operates to encode ilie digital video signals Y. Cb and Cr witli weight 

sequence codes. Tlus is a coding process for convening 8*bii codes ranged in the sequence of decimal 
magnitude into the codes ranged in tiic sequence of weight. This process makes it possible to reduce tlic 
adverse effect of the error not sensed by llic error corrcciing codes and left on the screen. The digital video 
signals Y. Cb and Cr encoded by ihe source coding circuit 102 are supplied lo an inter-sccior shuffling circuit 

25 103 

The inter-sector shuffling circuit 103 passes the inier-scctor shuffling operation to the digitaJ video 
signals Y, Cb and Cr. An outer encoder 104 located ni n later stage may sense an error but may not conert it 
with tlie error correcting codes (ECC). In this case, the error may be processed by the modification so Uiat it 
is made less conspicuous. However, if the pL\cis to be modified are concentrated on an area of the screen, the 
30 degrade of the picture quality cannot be neglected. To overcome it. Uie inter-seaor shuffling circuit 103 
operates to replace tlie occurrence sequence of the video codes with the sequence of the recording codes 
among sectors. Tlie inter-sector shuffling circuit 103 operates to supply tlie shuffled output to the outer 
encoder 104. 

The outer encoder 104 adds an ECC to tlie shuffled output. Concretely, the shuffled output is 
35 delimited into blocks each having a predetermined lengUi. Then, a 2* word Reed-Solomon product code 
(checking code) for an outer code is generated by a predetermined operation and is added to each block. The 
encoded output of tlie outer encoder 104 is supphed to an inira-sector shuffling circuit 105. 
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Tbe intra-seaor shuffling circuil 105 perfonns a shuffling process among the sectors of the encoded 
output. Concretely, the codes located two-diinensiounlly after the outer checking code is generated are re- 
ananged within ilic same two-dimensional block as randomly as possible. 

On the other baud. Uie analog audio signal such as the Rand Ucbannel signals arc converted into the 
digital audio signal by the A/D converter 106. Tliis diptal audio signal is suppUed to a pre-processing circuit 
107 in wliich the pre-process is executed. Then, Uie prv-processed signal is supplied to a block ciicoit 108. 

The blocking circuit 108 operates to block the audio signal and supply tlie block signal to an outer 
encoder 109. The outer encoder 109 operates to add an ECC to the audio signal and supply the resulting 
signal to a shuffling circuit 100. The shuffling circuit 100 operates to shuffle the signal. 

The shuffled video output from Hie tntra-sector shuffling circuit 105 and the shuffled audio output fitim 
the shuffling circuit 1 10 are ai^lied to a multiplex eircuil 111. 

The mtiltiple.\ circuit 111 operates to time-divisionally mulUpltx the video shuffled output and the 
audio shuffled oirtput. The multiplexed output is supplied to an inner encoder 112. 

The inner encoder 112 operates to add a common inner code tiiat is a kind of the ECC to the 
multiplexed output. The encoded output is supplied from the inner encoder 1 12 to a syticlmmicity / ID adding 
circuit 113. 

The audio and the video signals are composed on a common formal called a synchronous block. The 
synchroniciiy / ID adding circuit 113 operates to add to two imier code blocks an ID paiiem indicaung a 
synchronous pattern and a block number and output it as one synchronous block lo a scrambling circuit 1 14. 

The scrambling circuit 114 operates lo supply the scrambled output as recording current to a head 116 
through a rwording amplifier 115 and a rotary uansfonncr. With tlie head 116, the scrambled output is 
digitally recorded on a magnetic tape 1 17 in such an unsanirated manner as suiting to high-density recording. 

The digital video tape recorder such as Uic D-1 video tape recorder realizes higher picture and audio 
quality of the recording signal and a higher dubbing charaacrisiic tlum the analog video »pe recorder. The 
quality of the piaurc reproduced from the digitally recorded data mainly depends on parameters for coding 
and is hardly influenced by the recording and reproducing characteristic. For exarople. the waveform 
distortion of the reproduced picture is made to be only the distortion gWcn by an analog circuit before and 
after the A/D and the D/A conversions. The distortion and the noise appearing when recording or 
reproducing the data are made to be the erroneous reproduced codes. Those erroneous codes are faaors lo 
degrading the pictur* quality. However, if an error rate is equal id or less than a certain value. Oic use of the 
error oorrtxting codes makes it possible to correct or modify ilic erroneous codes. As will be understood from 
the aforementioned grounds, the digital recording iray offer a higher picture quality tlum the analog 
iccording. In particular, the advantage of the digital recording is disUnguishable in dubbing. 

Ai set forth above, the adapter 7 provided in the picture information editing system 5 operates lo write 
to the system-convened video signal the improper editing location information such as the No-good mark 
indicating a frame composed of frames having diffeftnt video sigiuls before the system convcnion and then 
output Uie convened time code. Then. Oie digital video tape reoordcr 8 operates to record Qve system- 



wo 98/12864 PCT/US97/16904 

: - - I 

-17- 

t 

convened video siguni and the convened time code havijig tlie improper editing location information written 
therein on the video tape cassette 9 for edition. The editor 10 disUnguislics the improper editing location 
infonnation in the data recorded on tlic video tape cassette 9 for edition when it edits tJte data. Hence, the 
picture information editing system 5 enables lo autoniatically distiuguisli a pio^^ to the edition. 

Of course, Uie digital video mpe player and the digital video tape recorder are used for reproducing and 
recording the data. Hence, no degraded chaage of the picnire quality mkes place between the video signals 
before and after the system conversion. 

The adapter 7 of the editing system 5 has been described on Uie use of the LTC as the time code. In 
place. Uie VITC read by the VITC reader 14 n*^y be used as die time code. This VITC contains even the field 
infomuUion such as odd fields or even fields as shown in Ftgs.2, 10 and 12. 

Tltat is, the VITC operates to sttpply the field itifonnaiion containing the odd fields and the even fields 
to the CPU 17. The CPU 17 enables to promptly establish a target time code even if a source time code is ai 
any Ipcanon inside of the sequence by obtaining iJic time code aiid the field information from Uic VITC on the 
picture allocated to the target time code. 

Tlie time code with the VITC makes ^ possible to specify a field within the dframe. Hence, the No- 
good inark indicated at a frame unit as shown in Figs. 10 and 12 is allowed i6 be wriiieh at a field iinit. The 
editing stan point may be clianged from Uie odd field to the even field. 

Further, according to a trnnsfonnauon of the first embodiment, a system for editing: picture 
infonnation shown in Fig. 18 may be considered. 

In the system 120, the editor 10 is executed to dircclly edit the converted video signal wiili the 
convened time code generated by the adapter 7 and iJicn record the edited result on ilic video tope cassette 11 
through the effect of the digiud video tape recorder S. The armngement of each component is the same as 
described abo\x. Hence, the description ilicreapoui is IcA off the specification. 

The picture infonnation system 5 enables the CPU 17 to gencraic the improper editing location 
infonnation. In place; the system 5 enables thQ CPU 17 to gencroLc the proper editing location information. 

In turn, tlie description will be oriented to an apparatus for converting picnire information, an 
apparatus for reading infonnation, and an apipamtus for removing a derived frame according to a second 
erabodioicnt of the invention wi tli reference to figs. 1 9 to 2S. 

Tlie second embodiment of the invenliion. as shown in Fig. 1 9. concerns with a picture infonnation 
editing system 130 having a pull-down convciicr 138 and a derived frame reader 143. The convener 138 
corresponds to a concrete arrangement of a picture itJbnxuuon convener. The reader 143 corresponds to a 
concrete arrangement of an information reader 

The picture information editing system 130 operates to conven llic picnire infonnation on a cinema 
film 131 imaged at a unit of 24 frames per second (Fps) into an NTSC system video signal of 525 / 59.94 and 
edit the video signal of 525 / 59.94. 

The picnire infonnation editing system includes a iclccinc apparatus 132 for performing 25-Fps 
reproduction (tcnned PB in Fig. 19) with rcspca to the picture infonnation on tlie cinema film 131 imaged ai 
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24 Fps and converting the picture infonnation into a video signal of 625 / 50. a digiial video tape recorder 
(VTR) 133 for recording Uic video signal of 625 / 50 converted by Uw tclecine apparatus 132 in a video tape 
cassette 134 at tlte same scan line nuinbcr / field frequency, a modify digital VTR 135 for reproducing the 
picture data of 625 / 50 recorded in Utc video casscac tape 134 by the digital VTK 133 at a field frequency of 

47.952 Hi (precisely. 60/1.001 x 4/5 = 47.95204795 however. Which wili be (fcscribed as 47. 952 bdow.), 

a pull -down convener 138 for sequendally distributing each frame of a four-£rame tinit of the picture data of 
625 / 47.95 obuiined by Uic raodily digital VTR 135 at two patterns for generatiug a field picttire. performing 
a 3 : 2 pull-down process for cotwening tlie field picture into picture data having a field frequency 59.94 Hz 
(precisely. 60/1.001 » 59.94005994 .... which will be described as 59.94 below) whose frame unit is five 
frames, adding to the picture data a predetermined niark for indicating that the picture data is composed of a 
derived frame formed of fields of different frames of the cinema film based on the information about the 
sequential distribution of each frame for generaiing ihc field picture usccl in the 3 : 2 pull-dov^Ti process, that 
is, tl\c pyll-down sequence information, supplying the resulung iiifonnaiion to a monitor 139 (to be discussed 
below)» and inserting the pull-down sequence information to an auxiliary recording area of the picture 
data before putputling the picture data, tlic moriitor 139 for displaying the picture data containing the 
prcdciennined mark sent from the pull-down converter 13S and tlie picture data containing no mark so 
that an operator can check the picture data, an editor 140 for performing a predetermined editing 
process with respect to the picture data after tlte operator checks the picture daU containing the 
predetermined mark displayed on the monitdr 139 and the picture data containing no mark and 
determines if the picnire data is proper to an editing point, a digital VTR 141 for recording / 
reproducing the picttire data edited by the editor 140 on or from the video upe cassette 142. a derived 
frame reader 143 for reading the pull-down sequence information inserted to the auxiliary recording 
area when reproducing the picture data containing the pull-dou-n sequence information rt:corded on the 
auxiliary recording area of the video tape cassette 142 by Uie digital VTR 141 and for adding to the 
picture data the predetermined mark for indicating it is the derived frame before outpuning the picnire 
data, and a monitor 144 for displaying the picture data containing the predetermined mark or no mark 
supplied from the derived frame reader 143. 

At the previous stage of the pull-down converter 13 S is provided a scan line number converter 
137 composing an NTSC converter 136 in combination wiUi the pull-down converter 138. The scan 
line number convener 137 operates to convert the scan line number of the video signal of 625 / 47.952 
obtained by the modify digital VTR 135 into 525. 

The scan line number converter 137 pcrfonns a vertical filtering opcrauon about 625 scan lines 
from 576 active lines to 486 ones for deriving 523 scan lines. The vertical resolution givcu if 625 scan 
lines are provided is higher than the vertical resolution given if 525 scan lines arc provided This 
prevents the loss of the vcrucal resolution in the re-sampling process, which may result in enliaitcing 
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tfae picture qualify. 

As described above, the puli-doui) sequence tnformaiion used when the puU-down converter 
13 S performs a 3 : 2 puIMown proocss corresponds to the information about the sequential 
distribution of each frame for generating the field picture used in ^e 3 : 2 pull-down process. 

5 As an example, the puU-down sequence information is the information for indicating the subject 

frame is a derived frame composed of fields of the different two cinema film frames/ In place, it may 
be the infomruitjon for indicating the head or the location of the five-frame sequence of the subject 
firame to be edited. Concretely, it is the information about two or three sequential distributions of each 
firanic of the picture information of the cinema film, the detail of which will be described below. 

10 As described above, the pull-down sequence information is inserted to the auxiliary recording 

area of the picture data. The auxiliary recording area rrmy be a user's bit of the LTC whose format is 
shown in Fig,5, a UB of the VITC whose format is shown in Fig.6, or a user's bit of a video index or 
an audio AUX. The operator selectively operates to insert and record llie pull -down sequence 
information in the user's bit (UB) of the LTC or the VITC or the user's bit of the video index or the 

15 audio AUX. The video index means a portion of a chroma line where tlie user's information can be 
written. The portion docs not correspond to the picture to be recorded on the tape. If the audio AUX 
has a non-use portion where the user's information can be written, the portion may be used as the 
auxiliary recording area. 

The pull-down converter 138 is operated to insert the pull-down sequence information on the 

20 auxiliary recording area of the picture data according to the user's arbitrary selection. For example, 
when the pull-down sequence information indicates the picture frame to be processed is the derived 
frame composed of fields of different cinema film frames, "D" is inserted on the auxiliary recording 
areas of the frames c and d as shown in [ 1 ] of Fig.20. As shown in [2] of Fig.20, when the pull-down 
sequence information indicates the subject picture frame is located at the head of the sequence, for 

25 example, *'S" may be inserted on die auxiliary recording area of the frame a. 

In the case of using *'D'' for indicating the derived frame as the pullnlown sequence 
infbrmadon, the pull-down converter 138 operates to generate tlie character **D" for the **D*' and add it 
to the picture data corresponding to the pull-down converted output and then output the resulting data 
to the monitor 139. 

30 The detail of the pull-down converter 138 will be described below with reference to Fig.2 1 . 

The pull-down converter 138 includes a pull-down processing unit 145 for performing a 3 : 2 
pull-down process as shown in Fig.22 for converting the picture data having a field frequency of 
47.952 Hz into the picture data having a field frequency of 59.94 Hz by rearranging the sequence of 
the field picnircs for changing the frame unit from four frames into five frames, an additional 
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infonnation inserting unit 147 for writing the information about ihc arranging sequence of the field 
pictures, that is. the pull-down sequence infomuition in the auxiliary recording area of the picture data 
having the field frequency of 59.94 Hz sept from the pull-down sequence preceding unit 145, a central 
processing unit (CPU) 146 for supplying the pull-down sequence infonnation to the pull-down 
processing unit 145 and the additional infonnation inseiting unit 147 for controlling the operation of 
the uniu 145 and 147. a character generator 14S for generating the "D" mark from the pill-down 
sequence information under the conttol of the CPU 146. and a memory 149 for saving a program and 
operational data. 

Under the control of an extetiaal controller 150, the puil-<lown converter 138 peafbrms the pull- 
down proccss,the insertion of the pull-down process, and the generation of the "D" mark on the 
program m the memory 149 executed by the CPU 146. that is. the pull-down processihTg unit 145 
perfonns the 3 : 2 pull-dowo process as shown in Fig.22 for supplying ilie picnim data, which concsponds lo 
the output 10 be puUcd down, to Uie additional information inserting unit 147. The CPU 146 grasps the 
sequence infor^nation used for the 3 : 2 pulWown process. Hence, the CPU 146 opemies to control the 
character generating unit 148 based on the pulUdown sequence iiifonnaiion. add the "D" mark lo the picnire 
data, and derive the output for the monitor 139. The CPU 146 further controls the addiiional formation 
inserting unit 147 ahd insert the addiuonal iitfonnaiion co«\uining U\e pull-down sequence information on the 
auxUiaiy reeoniing area of the picmre data sent from the pull-down processing unit 145. 

The pull-down oonvertcr 138 operates lo supply to Uic monitor 139 the picture data containing the 
character "D" generated on the pull-down sequence informauon. The monitor 139 operates to add the "D" 
mark to the lin.c code TC "23 : 59 : 59 : 29" and display the TC : 23 : 59 : 59 : 29D" togelher with the 

piaure data as shown in FiB.23. 

Hence, tlie operator, who edits Uic picture data of 525 / 59.94 ihrougl^ the effect of Uw editor 140. can 
check the pull-down sequence information with the "D" HUirk appearing on die monitor 139. As mentioned 
above, the frame of the pichire data containing the "D" mark added thereto is the derived frame composed of 
different frames of Uic cinema film. Hence, the operator ciln use Uic direct frame as an ediUng point without 
using ate -D" nuuk added frame as the editing point. Convemionally. the operator has been required to stop 
the film and watch a stilJ picture for detennining if the subject frame is the derived frame or the direct 
frame. The present system for editing the picture information operates to autonuitically indicate the 
subject frame is the derived frame. This operation makes the editing work easier and the burden on the 
operator lighter. 

N«ct. when the editor 140 selects the editing point sni records the eilited picture data, the 
picture data, which is depicted as a real line output in Fig.23. and the pull-dowit sequence information 
inserted to the auxiliary recording area, both of which are supplied from the pull-down converter 138. 
are recorded oo the video cassette tape 1 42 through tlie effect of the digital VTR 141. 
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When Ac digital VTR 141 reproduces the data from the video tape cassette 142 in a still mode, 
a shuffle mode or a normal mode, tlie derived ftame reader 143 operates to read the puII-<lown 
sequence information. from the additional information recorded on the auxiliary rccordUng area of the 
picture data and send it to the monitor 144 so that the i>ionitor 144 cm display the "D" mark as shown 
inFig.2L 

The detail of the dOTved firamc reader 143 will be described with reference to Fig.24. The 
derived frame reader 143 includes an additional infonnaUon separating unit 145 for separating the 
additional information containing the pulWown sequence infonnation from the picture data of 525 / 
59.94 reproduced by the digital VTR 141, an additional infomrMilion reader 146 for reading the 
additional infomaation separated by the separating unit 145, a CPU 147 for sensing the pull-down 
sequence information from the additional information read by tlie reader 146, a character generating 
unit 14S for generating the "D" mark from the pull-down sequence information under the control of the 
CPU 147, and a memory 149 for saving a program or operational data. 

The derived frame reader 143 operates to sense the pull-down sequence information inserted to 
llie video data of 525 / 59.94 through the effect of tlic CPU 1 47, generate the "D" mark by using the 
pull-down sequence information, and add the mark to the monitoring output for the monitor 144. 

As shown in Fig.23, the monitor 144 operates to add the "D" mark to the time code TC "23 : 59 
59 : 29" and display the indication of "TC : 23 : 59 : 59 : 29D" together witli the picture data. It goes 
without saying that the indication is one example. 

Hence, the derived frame reader 143 enables to read tht pull-down sequence information from 
the picture data to be edited that is recorded on the video tape cassette 142, for example and add the 
"D" mark to the monitoring output based on the pull-down sequence information. 

The introduction of the derived fr^me reader 143 "mtroduced into the input portion of the video 
data as shown in Fig.25 results in forming the derived frame remover 150. 

The derived frame remover 150 is composed of the dcri\'ed frnnc reader 143 whose 
arrangement has been described with reference to Fig,24, a derived frame removing unit 151 for 
removing the derived frame, and a frame memory 152. The remover 150 operates to put the picture 
data from which the derived frame is removed into a hard disk drive (HDD) 153 of a personal 
computer, for example. 

The derived frame removing unit 151 operates to remove the derived frame stored in the frame 
mcmor\' 152 based on the puU-down sequence sensed by the CPU 147. concretely in this case, the 
information for indicating the location of the derived frame. 

The picture data to be transferred from the frame memory 152 to the HDD 153 is composed of 
purely direct frames. It means that the derived frames are removed from the picture data. 
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Thc picture information editing system 160 as shown m Fig.26 is provided as a transformatioii 

of the second embodimebt. 

This picture information editing system 160 operates to convert the.pictur6 information imaged 
on the cinema film 9 at 25 Fps into an NTSC system video signal of 525 / 59.94 and edit this video 
signal of 525 / 59.94. 

This picture information editing system 160 is different from the picture infbimation editing 
system 130 shown ui Fig. l9 in the respect that the cincrha f ilm 16 1 imaged at 25 Fps is reproduced at 
25 Fps by the tclecioe apparatus 132. the picture data reproduced by the modify digiul VTR 162 
contains the field frequency of 49.95 Hz (precisely, 50 / 1.001 = 49-95004995 , which wiU be 
described as 49.95 below), and the pull-dowi\ converter 165 of the NTSC oonvener 163 perforins a pull- 
down process of 3 : 2 : 3 : 2 : 2. that is , the puU-dowH process is 6/5 time as grem as Uiai of the second 
embodiment. The other components are the same as those of the system shown in Fig 19 and Uius are not 
described herein. 

The detail arranf einent of the pull-down convener 165 is tl\t same as that shown in Fjg.21. The pull- 
down processing unit 145 performs n pull-down process of 3 : 2 : 3 : 2 : 2 as shown in Fig27. 

The pull-down prxjcess of 3 : 2 : 3 : 2 ; 2 is executed to scan the cinema film at an interlaced mode so 
that the even fields of Uic film are converted into the even fields of the video signal and the odd fields of the 
film are converted into tiie odd fields of il>c video signal. One frame of the einema film is composed of two 
same fields bctwcai which no time lag appears. Tl»e converted NTSC video signal is proper on time. 

That is. as shown in Fig.27, the pull-down process of 3 : 2 : 3 : 2 : 2 is executed to produce sbt frames 
(a, b, c d. e, f) of video data from five frames (/V, B. C. D. E) of a cinema film. However, no unfavorable 
condition lakes pface in the field sequence inside of the frame, so tluii no watcher feels the moUon of the 
picture unnatural. 

However. Ihe c frame and die d frame (marked as X) are produced from the picmres of Ute fields 
between wliich a time lag appears, which are derived from U>e B and U>e C frames and die C and die D 
frames. Hence, even on the same frame, a watdtcr feels the motion of the reproduced picture unnatural. 

The pull-down converter 165 provided in the piaurc inforroauon editing system operates to insert ihc 
pull-down seqticocc infonnation as the additional information to the au-xiliary recording area of the picnire 
data through the effect of an addiiiotul information iiucning unit 147. 

For example, tlte pull-dowji sequence infonnation for indicating diat U»e picture frame to be processed 
is a derived fhmte composed of different frames of the ciiumwi film, that is. "D" is inserted lo the auxiliaiy 
recording area of the frames c and d. The pull-down sequence infonnauon of "S' for indicaung the head of 
the sequence may be inserted to U>c aaviliary recording area of the frame a. 

The pull-down converter 165 operates to supply to Ihe monitor 139 the picture data containing the 
character "D" generated by using the pull-down sequence infonnation. As shown in Fig.21. the monitor 139 
operates to add the "D" mark to the time code TC "23 : 59 : 59 : 29' and display the indication of "TC : 23 : 
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59 : 59 : 290"* toeether with the picture data. 

When the operator edits the picture data of 525 / 59.94 with the editor UO. the operator can chedc the 
. pulMown sequence infonnation Uirough the ;'D" mark appearing on the monitor 139. The ihuhe of the 
picture data oonoiiniiig the ''D" fiaine. added thereto is a derived frame fonned of dilT^rent frames of the 
5 dncnialilin as tueiitioned above. Hence, not Uic frame with the "D" mark but tlie direct frame may be used as 
an editing poiiiL Conventionally, an operator Ims been required to stop the moving picture and watch a still 
picture for determining if the frame is a derived one or a direct one. This picture informaiion editing system 
160 enables to automatically display that the frame is tlie derived one« so that the system makes the editing 
operation easier and tlie burden on the operator lighter. 
IQ Herein; the description will be oriented to the infonnation about the sequential distribution of each 

frame for generating the field piaure, that is. the information about two or three sequential distribution of 
each frame of tl)e picture iivfonnation of the cinema Him, which corresponds to the pull-down sequence 
information with reference to Ftg.28. Tlie description concerns udth the example that the tnforihaiion can be 
wrinen in the VITC so that tltc character cait be added at a field unit. 
15 Fig.28A denotes four frames (02 to 05 frames) of the cinema film. Fig.28B denotes five frames (02 to 

06 frames) of an NTSC unage. 

Fig.?8C denotes a mark D for indicating the derived fntme. which is added to each field. Hereia the 
03 ai\d 04 frames of the NTSC image are tlie derived ones. The mark D is added to each of a pair of fields of 
tlie 03 and 04 frames. 

20 Fig.28D denotes a T mark added at tlic hcsid of tlie film fraine contained in the information about two 

' or three sequential distributions of each of the picture infomiation of the film. In tlte edition intetided not to 
break the film frame, it can be used for limiting ilie selection of an IN point. Only the field with the T marie 
can be selected as an IN point. Or, only the field one before the T mark can be selected as an OUT point 

Fig. 28E denotes a T, mark wliich is located at tl^c head of il^c fihn frame and can be used when a jomi 
25 is done at a top field F, of tlic infomiation about two or three sequential distributions of each fiame of the 
picture information of the cinema film in the edition intended not to break the film frame. Only the field witli 
the T, mark is seleaed as an IN point. 

Fig. 28F denotes a Tj mark which is located at the head of ilie film frame and can be used wlien a joint 
is done at a bouom field Fsof tl\c it\fonnaiion nbout ihc two or three sequential distribution of each frame of 
30 the picture information of the cinetna film in the edition intended tiot to break the fihn frame. Only the field 
with the T3 niark can be selected as an IN point. 

Fig.28G denotes a C3 mark fiir indicating succession of three video fields produced frotn the same film 
frame of the infonnation about the two or three sequential distribution of each frame of the picture 
information of the cinema film. When Ute C3 mark is found, three video fields produced from the same film 
35 .frame come in succession. When no Ci mark is found, only two video fields produced from the same film 
fraroe conte in succession. Tlxis is effectively tised for a speed«variable rrproduction such as a slow-motion 
reproduction as in tlic iclecine apparatus except a periodic sequence, for example, a repetition of 3 : 2 process 
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such as 3 : 2 puU-down process. FurtHcr. ihis is effective in filtering a video signal through the use of video 
fields in die process of noise removal or compression. 

Fig-ZSH denotes a C, mark which iiidicaies succession of two video fields prtiduced from the same film 
frame of the infonnaiion abiw ihe tvuo or tfulee seijuMitial distribiitibn of each-frame of the piatire 
information of the cinema fiiiii^ Wheii the C, liunrk comes, ii means the siiceession of two video fields 
produced from the same film fiame. When no C, mark comes, it means the suoocssion of only three video 

fields. . 

Fig.2«l denotes an E mark which represents the siune field (Overlapped field) appearing when three 
video fields are produced from oi»e fihn frame of the information about two or three sequemial distribution of 
each frame of the picture faif«»rmatibii of the cinema fUm. This may be used for sihipliifyini the hardware / 
software provided in a field remowr of an instnimcni for removing an overlapped field, such as an MPEG 2 
encoder. 

As set fonh above, the system of Uiis embodiment enables to add various kinds of marks indicated at 
Figs^aSC 10 281 to the video field based on the iiifonnatioA about Uk sequential distribution of each frame for 
generating the field picture. Tliis fimaion makes it possible to reduce the burden of die operator about 
various kinds of editions. 

Tlie arrangement of the digital VTR or the modify digital VTR is the same as that described with 

reference to Figs. 14 to 16. 

In addition. Uic concrete arrangcmem of the piaure information transmitting method may refer loan 
apparatus for transmitting the NTSC picture data containing the pull-dowii sequence information output from 
the pull-down converter 138 ilirougli a uansmission pailt (not shown), which is included in the picmre 
information editing system 136 showi» in Fig. 19. Tins apparatus is arranged to have all tlie components of the 
pull-dowu convener and a tnunsmitting unit newly added thereto. 

This arrangement makes it possible to automatically add the pull-down sequence information to the 
picture inforraaUon before Ute picture infornuition is transmitted. Hence, this fimction makes it easy for the 
operator who receives tl»e data to edit ilws data. 

The recording medium according to an embodimem of tlie present invention is arranged to record a 
program including die steps of generating a field picmre by sequentially disuibuUng each frame inside of a 
four-frame unit of the picmre infonnauon of Uic cinema film and converting the picture information into an 
NTSC video signal whose frame number unit is five and writing on the auxiliary recording area of the NTSC 
video signal the information about sequential disiribniion of each fra.hc for geneiaung the field piaure. that 
is. the pull-down sequence information. 

The method for processing a time code according to the present invention is arranged lo gatoatt the 
information for indicating if the stibject frame is proper lo edition when converting a predetermined system 
picture infonnaiion into aitoUwr system picture infonnaiion and write the infonnauon lo the time code data 
accompanied with anoUter system picture information. This mcUtod Urns ciwbles to generate the time code 
for automatically discrinuimting il»c proper starting point to the edition. 
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The appamtus for processing a lime code according to Uie present invention is arranged to write the 
infomntion generated by nneans for generating information about tl)e editing location in the time code data 
accompanied will) anotlier system picture infonnation through the effect of means foi: generating ;a time code. 
This apparatus tlms enables to generate tlie time code for automatically discriminating a proper staning point 
to tlie edition. 

The apparatus for convening picture iiiformation acioording to- thjK; invention is arranged to 
automaticaiiy add tiic pull-doWh sequence tnfomiaiion to tite picture information. This appvatus thus makes 
it easier for the operator to do the editing operation. 

The apparatus for reading information according to the invention is arranged to automatically read the 
pull-down sequence infonnation. Tliis apparams thus makes it easier for the operator to do the editing 
operation. 

The apparatus for removing a derived frame according lo the invention is arranged to automatically 
remove the derived frame. Hence, this apparams makes it easier for llie operator to do the editing operation 
and possible to prevent ilic waste of the recording medium volume and to reduce the cost of the relevant 
picture input device. 

The method for transmitting picture information according to the invention is arranged to 
automatically add the pull-down sequQice information to the picture information. This method malccs 
the operation of the operator who receives tJie picture infonnation simpler. 

Further, the recording mediimi according to the invention is arranged to record a program 
containing a procedure of automatically adding tlic pull-dov^ni sequence information to the picture 
information. Hence, the recording medium makes the operator's operation simpler. 
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1 A method for processing a time code comprising the steps of: 

genemting infonnation indicaang wheU«r or not a location is proper to ediUon ..hen co«ven«g 
picnue infonnatlon of a predetennined system i,>.o picture 

^vriling said infonnaiion to time code data accompanied v«th said picn»e infonnauon of another 

2. The method for processing a titne code as claimed in claim >. wherein said lime code dat^ is 
icoorded lengthwise. 

3. The method for processing a umc code as claimed in claim I. wherein said lime code data concerns 
with a vertical Wanking mterval. 

4. A^apparatm for processing a rime code v^cn com^ningpicmre information 0^ 
system into picture informaUon of anoUicr ^stem. comprising: 

means for generating information indicating whether or not a location is proper to edition; and 
means for lencmling a converted time code by writing said infonnation from said means onto tune 
code data accompanied with said picture infonnniion of another system. 

5 . The apparams for processing a lime code as claimed in claim 4. wherein said time code data is 
recorded lengthwise. 

6. The apparams for processing a time code as claimed in claim 4. wherein sa.d time code dau concerns 
with a vertical blnnkiiig iiucrval. 

7. A picture i.rformauon convening apparatus for convening piaurc information of a first system into 
picnire information of a second systau. comprising: 

converting means for convening a.e picture infonnation of said first system into the piaure 
information of said second system whose frame nmnber unit is ditfcrcu from tiuit of said first system by 
sequentially distributing each frame inside of a predcemuned fmme number unit of said picture infor»nauo« 
at pluiaJ patterns for generating a field picnire; 

writing means for writing infonttation about sequemial distribution of each frame for generatmg said 
field picnue on an auxiliary recording arra of said second system picture infonnation sem from said 

convening mcanr. aitd 

conuol means for controlling said converting means and said writing means. 
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8. the picture infbnnauon convening apparatus as cloiined in claim 7, wherein the picture 
mforuiaiion of said fim system corresponds to picture uiforination iinaj^ on a cinema film and the piccure 
iiiformauouofsaid second systcin corresponds to an • 

9. Tlie picture ioformaiion converting apparanis as claimed in claim 7, Wherein said convening means 
5 pcHbrms a 3 : 2 pulWown proccss or a 3 : 2 : 3 : 2 : 2 pull-down process for converting the picture 

btfonnation qf said first system into the piciure infornuition of said second ^tem. 

10. The picmre infonnation convening apparatus as claimed in claim 7. wherein said control means 
operates to supply to said writing means information indicating a derived frame contained in the pictAUC 
information of said second system, a field picnirc of said derived frame composed of tWb different frames of 

10 the picture information of said first system, as Ute itifomuiion about sequential distribution of each frame for 
generating said field pictive. 

1 1 The picmre infomtation convcrunB apparatus as claimed in claim 10. wherein the inibnnaiion 
indicating the derived frame contained in tlie picture information of said second system is recognized to be 
improper to edition in the process of editing iJ»c picture infomtation of said second system. 

15 12. The picture infonnation convening apparatus as claimed in claim 7. wherein said control means 
operates to supply to said writing means Uie infonnation about two or Utrcc sequential distribution of each 
ftame of the picmre infonnation of said first system as the infonwation about sequential distribution of each 
frame for geaerating said field picmre. 

13. The picmre infonnation convening apparatus as claimed in claim 6. fiiriher comprising generating 
20 means for generating a duiracter based on tlic infonnation about sequential distribution of each frame for 

generating said field picture supplied from said control means. 

14. Tlte picture informaUon convening apparatus as claimed in claim 7. wherein said -writing means 
operates to write the infonnauon about sequential distribution of each frame for generating said field picmre 
onto a video index of the piaure infonnation of said second system, a lengthwise ume code, or a user's bit of 

25 a time code about vertical blanking interval. 

15. An inforaution reading apparatus for reading infonnauon about sequential distribution of each 
frame for generating a field picture in a process of convening picmre infonnation of a first system imo 
picmre infonnauon of a second system whose frame number unit is differem from Uiat of said first system by 
sequentially disiribuUng each frame inside of a predetennined frame number unit of the picmre infonnation 
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nt plural patterns for gcneramig a field picture, comprising: 

separating means for scpimiing the iitfoinrhation about sequenUal distribution of each frame for 

gencraOng said field picTure fro^ lite pidure infonwwon of said $e^^^ 

sensing nuans for sensing lite uiibmiaUon about sequenUal distribution of each frame for gcneraUng 
said field piciuie separated by said separating means. 

16. The information reading apparatus as claimed in claim 15. fiirther coinprising means for generating a 
character based on the infonnation about sequential distribuaon of each frame for generating said field 
picmre sensed by said sensing means. 

17. Tltc information reading apparatus as claimed ii. claim 15. wherein the picture information of said 
first system is imaged on a cinema film and the picture infomtaiion of said second system is an NTSG video 
signal. 

18. The information reading apparams as claimed in claim 1 5. wherein said picture informaUon 
convening process perfonns a 3 : 2 pulWowt process or a 3 : 2 : 3 : 2 : 2 puIWo^vn process. 

19. The infbnnaUon n«ding apparatus as claimed in claim 15. wherein the iitfonnation about sequential 
S distn-bntion of each frame for generating said field picture is iixformation for indicating a derived frame 

contained in the picmre informaUon of said second system, a field picture of said derived frame composed of 
two different frames of the picture infonnation of said first systititi. 

20. The i«fori«aUon reading apparatus as claimed in claim 19. wherein the information indicating a 
derived frame contained in the picmre infonnation of said second system is recognized to be improper to 

10 edition in the process of editing the picture iiiforautioo of said second system. 

21. The infomtation reading apparanis as claimed in claim 15; wlierein the inforitwtion about sequential 
distribution of cad. faunefor geiterating said field picture is Ute infonnation about two or Utree sequential 
distribution of each frame of the piaure information of said first system. 

22 A derived frame removing apparatus for removiug a derived frame from picture infonnation of a 
25 second system by using Utc infonnation for indicating said derived frame contained in Uic picture 

infonnation of said second system, the field picture of said derived frame composed of two different frames of 
picmre infonnation of a first system as infonnation about sequential distribution of cadt frame for generating 
a fidd picmre in the process of convening tlw picture infonnation of said fust system into the picture 
infonnation of said second system whose frame mimbcr imit is different from that of the picntre infonnation 
30 of said first system by sequentially distributing cad. frame inside of a predetennined frame number unit of 
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the picture information of said first system at plural patterns for generating the field picmre, compnsing: 
separating means for separating the infonnation indicating said derived franie from the picture 
infonnation of said second system; 

sensing means for reading aiid sensing the infonnation indicating said derived frame separated by 
said separating means; and 

removing means for removing said derived frame from tlic picture infonnation of said sedbhd 
system based on the information indicating tlte*location of said derived frame sensed by said sensing means. 

23. Tl)e derived frame removing apparatus as claimed in claim 22, wherein tlie picmre 
information of said first system is recorded on a cinema film and the picture information of said second 
system is an KTSC video signal. 

24. The derived frame removing apparatus as claimed in claim 22, wherein the process of 
converting picnue information is a 3 : 2 pull-down process or a 3 : 2 : 3 : 2 : 2 pull-do^n process. 

25. The derived frame removing apparatus as claimed in claim 22. wherein ilie information 
indicating the derived frame contained in tlie piaure iitfomtation of said second system is recognized to be 
improper to edition iu the editing process of the picture information of said second system. 

26. A inediod for transmiiting ptciure tiiformaiion after convening picture iiifonnation of a first system 
into picmre information of a second system, comprising ihc steps of: 

convening tlK picture information of said first system into the picture infonnation of said second 
system whose frame number unit is different fToin Uwi of said first system by sequentially distributing each 
frame inside of a prcdctemuncd frame number unit nt plural pniterns for genemting a field picture; 

writing information about sequential distribution of each frame for generating said held picture on an 
auxiliaiy recording area of the picture infonnation of said second systcav and 

transmitting tlie picmre infonnation of said second system. 

27. A record'mg mediiun for recording a procedure of convening picture infonnation of a first system 
into picmre im'onnation of a second system, said procedure tiaving the steps of: 

convening ilic picmre information of said first system into the picture infonnation of said second 
system whose fnxmt number unit is dtfTcrcni from lluu of said first system by sequentially distributing each 



.9812e64A2_L: 



\.^«..^^^A PCtAjS97/16904 
WO 98/12864 

-30- 

frame insWe of apredetermined franw o^^^^^^ 

generating a fidd picture; and 

writihg (nforoiaiibh about sequenuaJ distribuuon of each frame for generating said field picture on 
auxiliaiy recording area of the pictore informalion of said second system sent from said converting step. 
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(57) Abstract 



A method and apparatus (7) for converting picture information. A time code is processed by reading time code information via a time 
I code reader (16) and generating informadon via time code generator (18) on whether or not a location is proper to edition when converting 
picture information of a data accompanied with the picture information of another system. The picture information is convened from a first 
system to a second. An information reading apparatus reads information about sequential distribution of each frame for generating a field 
picture in a process of converting picture information of a first system into piaure information of a second system whose frame number unit 
is different from that of the first system by sequentially distributing each frame inside of a predetermined frame number unit of the picture 
information at plural patterns for generating a field picture. 
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